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Based on educational, social, political, and other 
considerations, an instructional satellite system, AVSIN 
lAusio-Visual Satellite Instruction) , is hypothesized which 
represents one possible organizational and administrative arrangement 
for delivering large amounts of quality software to schools and 
learning centers. The AVSIN system is conceived of as a cooperative 
public-private sector effort in which a non-profit instructional 
satellite corporation controls the satellite, but in which software 
is made available to schools on a competitive basis. Using AVSIN as a 
point of departure, other alternative organizational schemes and the 
possible future role of existing organizations involved in public and 
instructional television are discussed. An appendix contains an 
assessment of long-range social and political implications whxch a 
large-scale instructional satellite system may have for United States 
education, particular attention is given to requirements for 
providing equality of educational opportunity. (Author,'JY) 
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SUMMARY 



Washington University has undertaken a NASA sponsored pro- 
graiT! on Application of Communication Satellites to Educational 
Development. This memorandum., based upon work initiated in 
early 1970 , explores in a preliminary v>fay certain aspects of 
the potential use of communications satellites for large-scale 
distribution of instructional media, primarily television, in 
the Uni ted States . 

Based upon educational, social, political and other con- 
siderations, an instructional satellite system, AVSIN, is y~ 
pothesized which represents one possible organizational and 
administrative arrangement for delivering large amounts of 
quality software to schools and learning centers. _ The AVSIN 
system is conceived of as a cooperative public-private sector 
effort in which a non-profit instructional satellite corpor- 
ation controls the satellite but in which software is made 
available to schools on a competitive basis. Using AVSIN as 
a point of departure, other alternative organizational schemes 
and the possible future role of existing organizations 
volved in public and instructional television are discussed. 

A more detailed study of technical and economic feasibility 
as well as further exploration of alternatives to such a 
system remain to be performed before firm conclusions con- 
cerning the AVSIN system can be reached. 

An Appendix to this memorandum contains an assessment 
of long-range social and political implications which a 
large-scale instructional satellite system may havefor 
United States education. Particular attention is given to 
requirements for providing equality of educational oppor- 
tuni ty. 



AN INSTRUCTIONAL SATELLITE SYSTEM FOR THE UNITED STATES: 
PRELIMINARY CONSIDERATIONS 



I. 



TNTRODUCTTQN and BACKGROUND; DESIGN CONSIDERATIONS 



Washington University (St. Louis) is undertaking an interdisciplinary 
research and education program which is examining the potential and PV°" 
blems associated with the use of communications satellites for educational 
development, primarily within the United States. The principal oojectives 
of this NASA-supported program include the definition of systems and 
strateaies for helping to meet U. S. educational needs utilizing communi- 
cations satellites, and the assessment of the impact of such systems upon 
the U. S. education. 

The study reported herein represents one of the first investigations 
oerformed in the Washington University Satellite-Education Program, having 
been initiated in early 1970.* In contrast to previous work performed 
elsewhere which has emphasized the technical systems performance and 
capability of television broadcast satellites^ >2,3], the primary 
in this study has been on social, political, educational and organisational 
considerations involved in the definition of a large-scale system for 
delivering instructional media and information, primarily television, via 
satellite. Technical and economic feasibility of such a system have not 
been addressed to any great extent and remain to be evaluated. 

Few "tudies have been performed which are closely related to the cur- 
rent work. In 1968, an interdisciplinary faculty team developed a prelim- 
inary design for EDUSAT, an Educational Television Satellite System for 
the United^States in the Mid-1970's . [4] A preliminary technical system 
design was performed and consideration was given to the organization, 
management and funding of an educational satellite corpc’^ation 
compassed public, special and instructional television. he Board of 
Directors of the non-profit EDUSAT corporation was to be made up of 
interests involved in educational media. Relatively little attention was 
paid to software quality, availability and production requirements as well 
as to other factors which might promote or impede the acceptance of an 
educational satellite system by teachers and school administrators. These 
1 att6r conc6rns hav6 b66n addr6SS6d i n thi s ni6inoranduin- 
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states with roughly equal numbers of pupils. Each region would have the 
capability for a minimum of one TV channel plus data capacity to allow one 
tel^inal for computer-assisted instruction (CAI) for every 25 students. 

In contrast to the EDUSAT study, Sheppard broadens the range of instruc- 
tional media and information which might be delivered by a satellite to 
include other than television programs although he by no means exhausts 
all possibilities. His study focuses on hardv/are and media requirements 
and costs. Some consideration is also given to social and political factors 
which arise from potential conflicts between local and state education- 
al control and the assumed equi population regions in Sheppard's system. 

In addition to the studies described above, there have been a number 
of proposals made in recent years by various organizations for using com- 
munications satellites in the United States both for commercial and non- 
commercial purposes which bear some relation to the work reported in this 
memorandum. In 1966, in response to a Notice of Inquiry by the Federal 
Communications Commission concerning domestic communications satellite 
facilities, the Ford Foundation proposed a Broadcasters' Non-Profit Satel- 
lite Service for distributing both commercial and non-commercial radio and 
television programriing.L ® J The Service would be authorized to collect 
revenues from commercial broadcasters and with these revenues, subsidize 
both free access and production of progratra,."ng for non-commercial broad- 
casters. However, the production of instructional programming, that is 
programming designed for use in the schools, would not be included in this 
arrangement. 

More recently, the FCC solicited proposals to establish and operate 
domestic satellite facilities, requiring that applicants state terms and 
conditions for providing services to non-commercial broadcasters and edu- 
cational institutions. Eight such proposals were received from various 
commercial organizations. A summary of their public service responses 
and some remarks concerning the extent to which such proposals meet public 
broadcasting requirements have been presented elsewhere. L / -■ National 
public broadcasting organizations have emerged as a result of the Public 
Broadcasting Act of 1967 to define domestic satellite requirements for 
public radio and television. However, because of the local nature of 
U. S. education, the definition of requirements and opportunities for 
instructional media and tel ecomnjuni cations in the schools is a more dif- 
ficult problem. Media and tel econmuni cations for instruction are a major 
concern of the U. S. Office of Education which is initiating studies of 
U. S. educational telecommunications requirements and is a major focus 
of the overall Washington University study insofar as it forms an impor- 
tant part of the basis for educational satellite systems synthesis. The 
primary emphasis in this memorandum is on instructional as opposed to 
public television. 

In this work, we have defined, primarily in qualitative terms, the 
organization and operation of one possible scheme for nationwide 
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distribution of instructional programming via communications satellite. 

The particular system, AVSIN**, which is presented m detail in Section II, 
was arrived at after developing the set of Design Cons iderai.io.n^ which are 
summarized in Table 1. Tnese Design Cons i derations wni ch were f ormul ated 
after study of previous experiences with instructional LelevisionlSJ and 
after examination of the Midwest Program ri Airborne Television Instruction 
(flPATI)L9], will be discussed in Sections li and III of this memorandum. 

Using AVSIN as a point of reference, other alternative organizational 
schemes and the possible future role of existing organizations involved in 
public and instructional television are discussed. A variety of ground 
reception arrangements for distribution of AVSIN signals are evaluated in 
terms of factors such as control and acceptance by teachers , responsiveness 
to individual school needs and scheduling flexibility. In Section HJ* a 
preliminary analysis is provided of instructional TV software production 
Requirements and of financing of the AVSIN system. An Appendix to this 
memoranduni contains an assessment of long-range social and political Vipn 
cations which a large-scale instructional satellite system may have ror 
United States education. Particular attention is given to requirements 
for providing equality of educational opportunity. 

It is believed that this study provides information and insights which 
will be helpfu’’ to the systems designer. Future quantitative studies of 
educational needs and telecommunications requirements as well as experi- 
ments*** are needed to provide a firm base for examining the feasibility 
of utilizing communications satellites in either regional or national 
distribution systems. Alternative methods of o.’ganizing and administering 
instructional satellite systems remain to be proposed and examined. 

AVSIN system appears to have the potential for spurring the development of 
large amounts of quality software, which we believe to be a major require- 
ment for a large-scale instructional telecommunications system. However, 
essential market and cost-benefit studies are yet to performed. These 
and other conclusions and recommendations are included throughout this 

memorandum. 




The study was carried out in parallel to work by OhlmanDcO which contains 
a qualitative proposal for a multi -media, multi-purpose educational satel- 
lite service. Both the Ohlman study and this study benefitted from fre- 
quent discussions among the authors. These studies precede a more com- 
orehensive effort now underway at Washington Uriiversity to examine oppor- 
tunities, develop quantitative requirements and synthesize national ana 
regional distribution systems for delivering Wide variety ot education- 
al telecommunications services via satellite.U'J 



** AVSIN is derived from Audio-Visual Satellite I nstruction. The system is 
conceived of as utilizing a variety of communications media, including 
television. 



***An example of one such experiment is the recently announced agreement 
between NASA, HEW and CPB to provide experimental transmissions using 
the 2.5 GHz band and the ATS-F satellite.U^J 
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m INSTRUCTIONAL SATELL ITE SYSTEM FOR T!iE 
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A. EDUCATIONAL 

1. High-Quality Instructional Programming Material in Sufficient 
Quantity 

2. Five to Seven Day Access to Continuous Curricula Programming 

3. 2A Hour Demand Access to Supplementary and Enrichment 
Programming 

4. Ability of Teacher to Previev/, Edit, Dub, and Schedule 



B. POLITICAL 

1. "Local Control" arsd Selection of Programming 

2. Federal Subsidy without Federal Control of Program Content 

C. SOCIAL 

1. Equitable Distribution 

2. Large, Flexible Source of Programming to Meet Educational Needs 
of Diverse Groups 



D. 



E- 



ADMINISTRATIONAL 

1. Effective Billing 

2. Royalty and Copyright Protection 



3. Good Instrallation, Maintenance and Upkeep 



ECONOMIC 



1 



Provide Financial Basis for Production of Quality Software by 
Allowing for a Largo Number of Users to Lower Per-Pupil Cost^. 



2. Federal Funding for Non-Software Aspects 

3. Development of System on Self-Sustaining Basis Through Users 
Fees , etc . 
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II , DESCRIPTION OF THE AVSIN SYSTEM 
A. Introduction 



This section contains a description of the organization and operation 
of the AVSIN system. Certain aspects have been described in detai 1 to 
provide a basis for better understanding of the organizational requirements 
for systems operation. In general, the approach in this Section has been 
to focus primarily on one set of possibilities in terms of over-all systems 
organization. Other alternatives should and will be considered, both in 
this report and in later stages of the Washington University study. 

There are a number of satel lite-to-ground-to-school distribution pos- 
sibilities, all of which are to some extent compatible with the AVSIN de- 
sign, but which differ both in their physical requirements and in their 
educational utilization characteristics. These distribution arrangements 
include: 

Alter native No. 1. Direct reception of real-time satellite signals 
forThstantaneous viewing in schools and learning centers. 

Alternative No. 2. Direct reception of satellite signals in schools 
and learning centers with capability for recording and play-back at 
the teacher's request. 

Alternative No. 3. Reception of satellite signals at a central recep- 
tion center with capability of recording and redistributing programs 
to schools or learning centers via cable, ITFS , or local broadcasting 
equipment. Schools or learning centers would be equipped with record- 
ing equipment (but not reception terminals) and could replay when 
desired. 

Alternative No. 4. Similsr to Alternative No. 3 but with no recording 
equipment in the schools or learning centers so that programs are 
relayed directly from a central reception center to classroom TV sets. 

Although the AVSIN system is to some extent compatible with all of these 
alternatives, the descriptive material which follows is keyed to Alternative 
No. 2. In Section II. J., the various alternatives are analyzed qualita- 
tively in terms of their educational utilization characteristics. 

The core of the hypothetical AVSIN system is a multi -media instruc- 
tional satellite. (See Figure 1). Technically, it would have the capability 
of broadcasting a small number of full -motion television signals or a large 
number of audio or still-picture channels to all fifty states and U. S. 
Territories. The audio channels would be used for instructional radio, 
high fidelity music, or as accompanying sound fo.‘ the visual channels. 

Video channels would have the capacity to broadcast selected still pictures 
such as slides, film strips, microfilm data and specially edited presenta- 
tions of normal television and film programs. Video channels could utilize 
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*ITFS = Instructional Television Fixed Service. 
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Fiqure 1: Multimedia. Multipurpose Educational SatellU e Service,' 
*(From Reference 11). 
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slow-scan or time multiplexed broadcasting and recording techniques with 
storage and special playback facilities linked to unadapted normal tele- 
vision and earphone sets. The system could also be used to transmit data 
for computer-aided instruction, computer resource sharing, etc. 

Figure 1 illustrates how various signals of this multi-medU system 
are multiplexed and transmitted. Figure 2, developed by OhlmanL UJ , de- 
picts the wide range of equipment and services which could be conceived 
of in a full -complement ground reception center. For still -picture video, 
various video signals can be time-division multiplexed and transmitted in 
a form that is easily converted to a stendard video signal, in accordance 
with a scheme proposed by SharmaL'3]. 

Locally generated audio-visual media can be integrated "into the AVSIN 
system. Local films can be linked by a film chain into a program selector 
and distributed simultaneously by television to the desired classrooms. 
Language tapes and music lessons would follow the same route as audio sig- 
nals recorded from the satellite through a program selector for distribu- 
tion to listening centers equipped with radios and headsets. 

The AVSIN system has the added advantage of being able to handle 
facsimile transmission over its A/V* channels. In this way, supplementary 
printed matter (teachers guides, discussion questions, tests, etc.) can 
be distributed to the school along with the A/V instructional material. 

The facsimile unit can produce a single copy which can be reproduced on 
school equipment. The unit can be linked to a master scanner which will 
automatically cut a master ditto stencil. 

A receiving center of the size and scope depicted in Figure 2 would 
present the teacher with a variety of media to work with in a flexible 
mode of operation. However, the corts for placing this much equipment 
in individual schools would clearly be pronibitive. On the other hand, 
one can conceive of centrally located ground reception centers serving a 
large number of schools with ground distribution being accomplished by 
cable or ITFS. Furthei-miore, it may be that some subset of the equipment 
shown in Figure 2, capable of providing limited service, might be eco- 
nomically feasible for schools in remote areas. In this section we have 
briefly presented the possibilities. The necessary economic analysis 
remains to be performed. 



B. Organization of the AVSIN System 

In the AVSIN system, it is proposed that there be two independent 
spheres of activity and control, 1) the administrative segment and 2) the 
program-production segment. (See Figure 3.) Administration is to be the 
responsibility of a non-profit instructional satellite corporation. This 
Corporation would have control over the following system segments: 

a) The central ground-based broadcasting station or stations 

b) The satellite or the necessary number of satellite channels 



ERIC ♦audio and/or video 



10 



- 6 - 



c) The receiving terminals in schools, learning centers, ground 
reception centers 

d) The computerized dial -access ordering and accounting system. 

In effect, the non-profit corporation would function like a common 
carrier. Control of the ground equipment may be necessary to 
unaffiliated schools from picking up programs as was the case with MPATUyj, 
although the latter was a case of broadcasting in the UHF band with easy 
access and no legal restrictions against picking up signals without pp.ying. 
More detailed discussion of the issue of ownership of ground equipment is 
presented in Section II. E. The non-profit corporation structure was 
chosen to ensure that the organization would provide service to outlying 
and rural schools where operation might net prove sufficiently attractive 
to a profit-making corporation. It is in these schools where satellite- 
distributed instruction may prove to be of great advantage. On the other 
hand, a profit-making corporation might be made to provide such service 
to comply with public interest requirements of appropriate regulatory 
agencies. 

The program material to be broadcast over the system would be pro- 
vided for on a competitive, open-market basis. That is, any producer of 
educational media which is capable of being broadcast would be given the 
opportunity to market his product over the system. This separation of 
the administrative and program-production segments is similar in concept 
to the separation of programming and transmission operations for broad- 
cast satellites proposed by Hult.L'^J 

The proposal that AVSIN be established as a non-profit instructional 
satellite corporation is in keeping with the precedent set by The Public 
Broadcasting Act of 1967, which established the Corporation for Public 
Broadcasting under the Nonprofit Corporation Act of the District 

of Columbia. In lieu of a nonprofit management structure, a profit-making 
organization might be substituted. In this way the original investment 
cost for the initiation of the project would be borne by a commercial ^ 
entity instead of depending on financing from the federal government, in 
some ways this might prove to be the true test of the economic feasibility 
of satellite education. In addition, with profit as a major concern of 
the organization, a more efficient and responsive attitude might follow. 

However, with profit as a major factor, it is unlikely that such an 
organization would want to provide its services to outlying and rural 
schools in states where the cost of establishing maintenance and installa- 
tion service for receiving equipment would probably prove to be uneco- 
nomical for the number of schools involved. It is to these rural schools 
where it is difficult to attract qualified teachers that satellite- 
distributed instruction might be of the greatest advantage. On the other 
hand, regulation in the public interest might require a profit-making 
corporation to provide such service. 

Recent domestic satellite filings indicate that the prospect of a 
profit-making corporation assuming ownership of a large-scale instructional 
distribution system of the kind envisioned in the AVSIN system is still 
far in the future. Although at this stage we can not yet specify programming 
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FIGURE 3 



ORGANIZATION OF AVSIN SYSTEM 
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requirements with certainty (see Section III. C.), ou» 

primarily along the lines of a dedicated instructional satellite with closer 
relation to public broadcasting than to commercial interests. Furthermore, 
the primary thrust for a system like AVSIN is likely to come from non- 
commercial interests. Therefore, the establishment of a nonprofit corpor- 
ation similar to the Corporation for Public Broadcasting but . 

capacity to own and operate satellite facilities appears to be the most 
appropriate organizational method at this time. 

Another important organizational issue revolves around which existing 
entities, if any, are likely to provide leadership or assume ownership of 
the noi-profit AVSIN Corporation. The Corporation for Public Broadcasting 
is prohibited by law from ownership or operation of any TV or radio broad- 
cast station, system, net/^ork or interconnection. In 1969, ^^e Public 
Broadcasting Service (PBS) was created with funds from CPB and the Ford 
Foundation to provide managemeot of networking and interconnection facili- 
ties for Public Television. UbJ pbs thus serves as a networking arm while 
PTV programming is provided primarily by organizations such as the new 
Educational Broadcasting Corporation formed by the consolidation of National 
Educational Television (NET) and Station WNDT (TV), New York.L17J 

CPB has placed little emphasis on the interconnection of individual 
educational institutions for large scale development and distribution of 
instructional programming. Recently, aj-renort entitled J’^structional 
Broadcasting: A Design for the Future"L18J was prepared for CPB which 

recommends that CPB assume an active role in assisting the development 
of instructional television. Thus, it is possible that CPi will become 
a more significant factor in instructional as opposed to just public tele- 
vision in the future.* 



However, there are a large number of other interests in the instruc- 
tional television and telecommunications field. Foremost among these is 
the United States Office of Education. In addition, there are organiza- 
tions such as the National Instructional Television Center in Bloomington, 
Indiana; the Interuniversity Communications Council; tht- loint Council on 
Educational Telecommunications; software producers and .loraries such as 
MPATI and Great Plains Regional Instructional Television Library Project; 
the Children's Television Workshop which is entering the field with a 
new reading program "The Electric Company" designed for seven to ten year 
olds; not to mention various state, local and regional educational agencies 



A key issue confronting the development of a large-scale instructional 
satellite system is how to bring together the many and varied interests in 
instructional programming and telecommunications into an over-all national 
framework that provides services which can help improve U. S. education 
while retaining local and regional identity and control. We have nou pre- 
sumed at this stage to make any recommendations concerning how existing 
organizations might relate to the proposed AVSIN Corporation. It may be 
that an entirely new entity is the best solution, parall filing the creation 
of CPB. Further studies are required. 



*We use the convention; Public TV + Instructional TV = Educational TV in 
this memorandum. 



C. AVSIN System Operation 



The over-all system would operate as follows. The school or learning 
center contracts to lease the necessary reception equipment from the AVSIin 
C orporation, paying the corporation on a monthly basis. The corporation 
installs the reception equipment and provides for its maintenance and 
upkeep. Each teacher is provided with a catalog listing the programs 
available for delivery. For example, if the teacher needs a curnculum 
for third-grade mathematics she refers to that section to determine what 
is available. The teacher chooses one of the programs, noting the identi- 
fication number and price. This request is channeled through the school s 
administrative secretary. The latter calls a central computer. He keys 
in his school's identification number followed by the program's identifi- 
cation numbers. For a continous curriculum , this order might be placed 
once or twice a semester. Supplementary or enrichment programming may be 
ordered in this manner on a twenty-four hour demand basis. In any case, 
the computer confirms or denies the availability of the program material. 

Once confirmation has been granted, the computer automatically bills 
the school for the material and credits the account of the materiaVs 
producer. The order is then transmitted along with the school s identi- 
fication number to the distribution/transmission center. Preceeding the 
broadcast of the program is a list of all the identification numbers of 
all the schools requesting that particular program. The transmission of 
these identification symbols selectively activates the automatic recording 
terminals in those schools which have ordered that particular program. 

The next day the teacher goes to the school's audio-visual center to find 
the tape ready for previewing, editing, or dubbing. She may then arrange 
with the AV coordinator for the playback of the tape at anytime the program 
is needed in the educational process. 



D. Management of the AVSIN System 



Figure 4 shows the proposed management structure for the AVSIN system. 

The selection of the Board of Directors for AVSIN should be based on 
the two major goals of the Corporation: first, to provide the most effective 

method of providing access by the classroom teacher to a large variety of 
quality audio-visual material and second, to deliver that material at the 
lowest possible cost. These two criteria and the understanding that after 



* It has also been suggested that the schools be able to purchase and own 
the necessary equipment. Alternative possibilities are discussed in 
Section II. E. 

**The term "continuous curriculum" refers to the audio-visual equivalent of 
a textbook; that is, a core curriculum that is used continuously throughout 
the school year to teach a specific subject such as third-grade mathematics. 
We are assuming, therefore, that suitable materials will be developed and 
utilized--two extremely important issues. 
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the initial capital investment, the Corporation should provide for its 
own economic maintenance and growth have led us to recommend that the 
Board of Directors be made up evenly between professional educators and 
experienced businessmen with the addition of an unaligned segment appointed 
by the President of the United States. A ratio of 6-6-3 between education, 
business, and presidential appointees would appear to be adequate. The 
Chairman of the Board of Directors would be designated by the President 
of the United States. 

The Board of Directors would receive advice from an Advisory Board 
whose duties would be to keep the Board informed on scientific advance- 
ments and managerial problems in the instructional satellite 
Advisory Board would be made up of representatives from NASA, FCC, kew, 

ICC, CPB, NIT and other relevant agencies. 

The President of the Corporation would be selected by the Bear'd of 
Directors to serve as long as it pleases the Board. The management of 
the corporation would be carried out through the President and his two 
major assistants— the Coordinator for Ground Systems Management and the 
Coordinator for Space Systems Management. These Coordinators would be 
selected by the Board of Directors on the advice of the Advisory Board. 

The Coordinator for Space Systems Management would oversee two com- 
ponent divisions; the Satellite Control Division and the Distribution/ 
Transmission Division. The Satellite Control Division would work closely 
with NASA in the development of the necessary technical requirements for 
the satellite, its launch, maintenance, and possible emergency replacement. 
The Distribution/Transmission Division would make the necessary signal 
relays between the central broadcasting center or centers and the satel- 
lite.* In addition, the Coordinator would also draw upon the assistance 
of an advisory panel of educators to assure the proper coordination of 
technical components so as to meet educational needs. 

The Coordinator for Ground Systems Management will coordinate the 
activities of two component divisions; the Reception Equipment Division 
and the Accessing and Accounting Division. The Coordinator would receive 
assistance from advisory panels in each of these areas. 



E. Equipment Provision 

As we initially concei'-ed of the system, the AVSIN corporation would 
have complete control over all the reception terminals in the schools or 
learning centers. The corporation would lease this equipment on a mont.iiy 
basis and provide for its installation and maintenance. The reasons for 
this are several. First, we estimate the cost of the reception equipment 
to vary over a wide range, depending on the size and flexibility of the 



*It has been pointed out that these two functions. Satellite Control and 
Distribution/Transmission, could be handled by the same entity. 
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installation. Leasing of the equipment will make it possible 
equipment cost over a longer period of time and to 

schools in outlying areas to afford the equipment. Second, it unlike y 

that installation and maintenance of such equipment could 

thlloc^ TV repair man. It will be necessary in the mode of distribution 

of Alternative No. 2, direct reception by schools ano }®^^3ditior^for’maSv 
secure, aim, and protect a special roof-top antenna. In addition, 
installations, the receiving terminal will probably include microwave con- 
verters, and special video signal recording and storage units. These wi 
demand the attention of a trained service man. Third, .P’^J^iding ior 
maintenance, schools are guaranteed quick repair service 
down. Few schools would be willing to invest in a complex ITV reception 
system if its reliability quotient is low. Fourth, the machine will auto- 
matically activate its recording units on command from the satellite when 
program material the school has ordered is being broadcast. By retaining 
complete control over the reception terminal, the corporation can prevent 
unauthorized tampering of equipment to pick up programs the user has not 
oaid for. By leasing equipment the corporation guarantees proper installa- 
tion, and q>ick and efficient repairs. The school benefits by having an 
easier method for paying cff equipment and the corporation is assured that 
everyone who is utilizing the service is peying for it. 

However, a case can also be made for allowing some schools and school 
districts to own reception equipment. The development and distribution of 
cimjulers andThotocopiers permitted both leasing and ownership by the user, 
with provision for maintenance in either case. In the ..as e of 
unauthorized "free-loading" was one of a number of 

demise of the Midwest airborne television experiment. MPATI operated in 
the UHF broadcast band which made unauthorized reception both easy and 
leaal. These latter two conditions would not necessarily hold for a satel- 
lite distribution system organized and operating like a common carrier in, 
say, the 2500 MHz region. 

Another important point to consider is that, with the exception of 
distribution by satellite to remote, rural areas, the predominant mode of 
satelli te-to-ground-to-school distribution may involve reception of signals 
by central ground reception centers followed by processing and distribution 
to TV sets, consoles and head sets in schools via already existing -^b , 

ITFS and other facilities. Thus, ground equipment requirements for a sys- 
tem such as AVSIN and, therefore, overall systems costs very much depend 
on what is already extant at the time. Careful further planning and cost 
analyst are required as well as an assessment of the role of satellites 
in the overall instructional telecommunications mix- 
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F. Accessing and Delivery 

An accessing and delivery system which provides fast and reliable 
service at rllsSLble cast is a key element in the AVSIN systo. The 
inability of educational motion pictures to make a significant on 

education is due to the fact that they are too costly to buy outright. 
Films must be ordered sometimes months in advance and even then there is 
nrt insurance thev will arrive on time. The teacher has access to the fiim 
for only a short period of time, usually one or two days before it mus«. e 
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chi nnpd back to the distributor at the school's expense. Because of these 
characteristics teachers generally use films on a one shot basis 

to supplement mkerial already covered in 

hiah cost, and the inability to replay the film at a later date for rev^^ 
maL the film medium unsuitable for use in teaching ^ 

as mathematics or reading where continuous everyday reliability is required. 

The AVSIN system is designed to overcome these problems so as to place 
the material at the teacher's disposal on a demand access basis. 



G. Continuous Curriculum Access 

Because of the need for advanced planning, budgeting, and the order- 
ina of textbooks, teachers and schools generally choose their basic cur- 
riculum approach from six to nine months in advance of the coming school 
vear The AVSIN system is designed to permit the equivalent kind_of cur- 
Hculum planning to be made available to the educational user. The overall 
S of thlsystem is to utilize the satellite as the distribution mechanism 
fSr providing^! ow cost, reliable, and easily scheduled audio-visual materi- 
als to schools in both rural and urban areas. 

In select! no the appropriate program series, the curriculum conmiittee 
of a sJhoo wol^d first ?efer to the kiN Directory for the subject and 
aJprox?™te grade level. A saniple Directory is sh»n as Figure 5 

The Directory would list the program series available in 
Included are the name of the producing organization, a brief summary of 
the material covered, the pedagogical approach, and the production tech- 
Mq„r;lei! ^hH infonnation would be cross-referenced with data on the 
number of programs in the series, the time of each segment, i. teachers 
guides workbooks, test sheets, and supplementary materials would oe pro- 
vided by the program producer, and the cost of the series for the number 

of students involved. 

If the curriculum committee was interested in a particular 
it could use the AVSIN access system to request more literature, a sample 
oroaram or make an appointment to talk to a company representative. By 
dimply dialing the AVSIN computer system on a 

Ixpense to the school, with the AVSIN center using an INWATS p tern) and 
kevina in their school's identification code and the code number of the 
inSi?on desirL; the material will.be automatically relayed via satel- 
lite The sample program would be delivered and automatically record 
in the school*^ within twenty-four hours at the expense of the program 
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* Video-tape can be scheduled and replayed at the teacher |s or JJhiiitv 

student's convenience. However, the costs of building in such flexibility 

must be carefully considered. 

**The description in this Section is based upon having automatic 

equipment in the schools. The costs of having this kind of capability may 
turn-out to be such that other alternatives such as real-time programming 
and redistribution from central reception points must also be considered. 
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producer. Written material would be relayed in facsimile form via satellite 
direct to the school or mailed by the producer. If a company representative 
is desired, the computer will relay that information to the company for 
further action. Using the AVSIN system, the once tedious and time-consuming 
process of evaluating possible curricula is now made relatively easy and 
efficient. 

Once a curi'iculum series is ordered by the school it is delivered on 
a weekly basis, e.g., the series is transmitted in blocks of five to seven 
progv'ams via satellite and automatically recorded in the school. The 
teacher may schedule these programs for replay at any time in the educa- 
tional process she desires, repeating them for review or for students who 
missed them due to illness. While it is possible that a complete series 
of programs could be stored and kept on hand for easy access in an individ- 
ual school, this possibility must be balanced against the cost of video- 
tape and the problems of storage and cataloging large amounts of material. 
The latter capability might develop in central ground reception centers 
but it is doubtful if individual schools could store such materials for 
any sianificant length of time. We have assumed that in Alternative No. 2 
(see Section II. A.) individual schools with recording and playback equip- 
ment would need to erase old material and record new material on a seven 
to ten day basis. This would give any teacher a seven to ten-day accep 
to any block of five to seven programs of a continuous series berore the 
need to reuse the video-tape would arise. If a teacher found that 
needed a previous program that had already been erased, she could reorder 
it over the twenty-four hour demand access system. 



H . Demand Access 

While the major segment of AVSIN's distribution capacity would be 
utilized by continuous curriculum demands, it would be desirable if the 
system had the added capacity to supply supplementary and enrichment 
programming on a twenty-four hour demand basis. Such a capability wil. 
require adequate bandwidth space and a minimum overall demand. 

In this way the teacher may add new material to the learning process 
on short notice as the interest of the students develops along various 
lines. If the class should show an extended interest in any particular 
area, for example microscopic plant life, the teacher could refer to the 
AVSIN Directory for possible programs in this area. The Directory would 
supply the program's name and identification code, a description of the 
program, its running time, production technique, and cost. The teacher 
would select the appropriate program, check to make sure its cost ts 
within her weekly audio-visual budget, then relay the request to an admin- 
istrative secretary for final approval and ordering. Using the standard 
AVSIN procedure the administrative secretary would complete the 
tone telephone-computer linkage and the order would be placed and fi lie- 
automatical ly that night. 
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I. Accounting and Cost Allocations 

The AVSIN accounting system will be automatically linked to the 
Vi ously described accessing system. After a school has ordered a curriculum 
series or individual program and its broadcast has been confirmed, the 
computer will automatically charge the school s account and 
producer's account. The computer can even send the school s 
msnts direct to the school over the facsimile system. The system s effi- 
ciency and speed are obvious; it saves time and does not rely 'on the mail 
sys+“m. In addition, it insures that materials producer s royal ty nights 
a-e completely protected. Because the computer controls the activation 
af the Recording terminals in each school, no organization can necei ve a 
program without first paying for it. However, the expense associated with 
providing this service remains to be examined. 

The cost of supporting the AVSIN system will be borne by the 
entities involved in the process; the AVSIN corporation, the educatio a 
user, and the audic-visual materials producer. A preliminary discussion 
of costs and financing is presented in Section HI. 
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J. Ground Distribution Alternatives and Trade Offs 

Not all schools or school systems are going to need or want direct- 
to-school broadcast of instructional television via satellite. It may 
not be desirable in many cases to give the individual teacher complete 
control over curriculum in the classroom. In some areas ITV may be used 
bv principals or district supervisors as a means of upgrading curriculum 
where poor or unqualified teachers are the only resource available. In 
addition, the cost of numerous reception terminals in a large school 
district may make it more economical to establish one master recep- 
tion terminal which retransmits programs to the schools. 

Let us consider four different alternative ground reception arrange- 
ments, all compatible with AVSIN design considerations (Table D. but 
differing in their distribution structure, cost implications, and in 
their utilization by and impact on schools. These are; 

Alternative No. 1. Direct reception of real-time satellite signals 
for instantaneous viewing in schools and learning centers. Suen a 
scheme avoids the cost of having recording and playback equipment 
in each school as in Alternative No. 2. 

Alternative No. 2. This is the predominant mode used^in connection 
with the previous description of the AVSIN system in Section H, 
namely, direct broadcasting to the school for recording and playback 
at the teacher's request. 

Alternative No. 3. This scheme involves the establishment of a master 
reception center which would receive and record programs and relay 
them via ITFS or cable to their appropriate schools for ’''®9°’"919vnc+ 
and eventual replay in the classroom. The advantage here is the cost 
avoided in establishing numerous individual reception teminals 
each school. Whether this advantage is sustained for all combinations 
of geography, terrain and population distributions remains to be 

determi ned . 
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Alternative No. 4. This scheme also involves a master terminal. 
However, in this case the programs are relayed direct to the class- 
room TV set without being recorded in the school for replay, thus 
avoiding the costs of individual school recording and playback 
equipment incurred in Alternative No. 3. 

The costing of each of these satellite-to-ground-to-school distribution 
schemes is beyond the scope of this memorandum. Costs depend, in part, upon 
the current and future availability of existing ground distribution facili- 
ties and reception equipment accessible to schools which might be compatible 
with signals from a satellite. Relevant information is now being developed 
by Barnett in the Washington University satellite-education project in con- 
nection with a study of opportunities, breakeven costs and the time sequence 
for development of various delivery systems (cable, EVR, ITFS, satellite) 
for instructional television. 

Table 2 provides an assessment of educational utilization factors for 
the four alternative distribution schemes. It can be seen that Alternative 
No. 2, direct to school broadcast, provides strong control of curriculum at 
the local school level. Because of this feature, its chances for teacher 
acceptance are high and it can cater to the individual needs of the school. 
In addition, accessing and scheduling are excellent. From a supervisor's 
point of view this system would work well where competent teachers were 
available to make good decisions on individual curriculum needs in the 
classroom. 



Alternative No. 3 may weaken the teacher's control over individual 
classroom planning, depending on who makes the final curriculum decision. 

If the teacher is the final curriculum authority, her position is still 
relatively strong. If the local superintendent of schools chooses the 
curriculum or must pass final approval on programming, the teacher's posi- 
tion is greatly weakened. However, by using video recorders in the schools, 
the teachers maintain the option of previewing and editing material before 
classroom presentation. The VTR's also help preserve accessibi V ty and 
easy scheduling by providing 24 hours recording and easy replay, but the 
time delay in indirect reception is not as efficient as direct access. 

This scheme could be used where a supervisor or school board desires to 
maintain a certain level of control over curriculum and planning but still 
desires to preserve some degree of local control and self-determination 
on the part of the teachers. 



Scheme No. 4 is one of centralized control program planning. It 
begins and ends in the district center and materials are broadcast direct 
to classroom sets without preview or adoption by the local principal or 
teacher. Using direct broadcast means placing a severe limitation on 
scheduling and access. Reception of program material would be limited 
to the six-hour school day and without VTR's, the replay of programs for 
slow or sick students would not be possible. Alternative No. 3 would 
appear to be applicable in areas of extremely low teacher quality or where 
the political situation derrjands strong centralized control of curriculum. 




Alternative No. 1 appears to be the least satisfactory alternative 
in terms of the factors assessed in Table 2. Direct-to-school distribution 
to schools for instantaneous viewing implies that the schools in question 
must be willing to accept programs as they are with much less control and 
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flexibility if extensive use is to be made of instructional offerings in 
such a system. This alternative is appropriate when strong control of 
educational programming is desired by a central educational authority. 
Alternative No. 1 might find its best acceptance in a developing country 
which has yet to develop an extensive educational infrastructure or in 
areas in which the service to be provided greatly improves the quality 
and quantity of instruction. This analysis needs to be qualified depending 
upon how the instructional offerings are used, that is for supplementary 
or core instruction and depending upon the quantity, quality and frequency 
of program offerings. 

The educational utilization factors assessed in Table II by no means 
exhausts the possible factors to be considered in a more detailed, compre- 
hensive cost-benefit analysis which remains to be performed. 
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III. FINANCING THE AVSIN SYSTEM 
A. Cost and the AVSIN Corporation 

The initial source of funds for the establishment of AVSIN will un- 
doubtedly need to come from the federal government. Considering the public 
nature of the corporation and the service it will provide to the entire 
educational community, a request for federal funds does not seem unreason- 
able, This federal funding should cover the fixed capital cost of the 
system including the cost cf launching a satellite, the development of 
unique receiving equipment, and the establishment of an administrative 
structure. 



The Board of Directors should be charged with maintaining the corpor- 
ation on a self-supporting basis after the fixed costs have been paid. 

These operating costs may be included in the leasing fees charged to the ] 
educational user or as a tax on each program ordered. The corporation may | 
also find it feasible to charge the material's producer for the right to | 
market his program over the system. In addition, the corporation would be j 
free to accept funds or donations from any public or private organization. | 
In any case, the corporation should be an economically viable organization | 
with sufficient funds for research and expansion. J 



B. Cost and the Educational User 

It is hoped that the cost to the educational user can be kept to a 
minimum so as to insure that optimal utilization will not be hindered on 
financial grounds. The basic economic assumption behind an instructional 
satellite is that it can distribute instructional material over large areas 
to large populations at relatively low cost. The major capital investment 
will be made by the corporation. However, the cost of the reception equip- 
ment modules will have to be borne by the users, possibly in the form of 
installation and monthly leasing charges. Costs for reception equipment 
are estimated to vary, depending on capacity and complexity, and will be 
examined in a future study. If ownership of ground reception equipment is 
not possible, the educational institution will be expected to pay an in- 
stallation fee and a monthly leasing fee which will be based on the size 
and the type of service desired. Alternatively, a fee might be assessed 
for services rendered by the corporation. In addition, the schools will 
have to pay for the programs they order. It is hoped that by putting the 
production of programming on a commercial open-market basis, program soft- 
ware costs will be kept at a minimum by the forces of competition, thus 
keeping cost to the user minimal. 

The ability of educational users to p^y for the services described 
above may be a major stumbling block to utilization of the system. More 
affluent school districts will be in a better position to pay the necessary 
fees than less affluent schools in remote areas which might benefit the 
most. To rectify this situation and provide equality of educational oppor- 
tunity may require either subsidization of poorer school districts from 
sources outside the AVSIN system or a system of charges based both upon per 
student use and upon need. This matter clearly requires careful further 
Q coni i deration. 

29 
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r.. Cost and the Materials Producer; Sof tware Requirements 

There is need to try to estimate as accurately possible the soft- 
ware production requirements for an instructional satellite sys e . ••• 

ic<;up is a difficult one because there is little past experience 9° y 

and the requirements themselves may be ^'?^!j^®"J®^i5tP^mL^offer^a'^limi 

into beina For example, a commercial satellite may offer a iimitea 

number of channels for educational /instructional use 
limited number of program hours, thus restricting the potential 
tiSnoS the othe° hind, a satellite dedicated solely for educational/ 
instructional use might offer a much greater progranming capacity which 
S ^Jrfir^v]defg?elter opportunity and flexibility for 
Efforts are now underway to try to define more precisely than before, 
requirements for educational satellitr services. 

Tn this section, we will consider software requirements fArQ^nstruc- 
tional television. The Commission on Instructional Technology!- J Report- 
ing iJi January of 1970 found that not more than Sewlr ^ 

all levels of American education was m any way ^ recent 

media of television, films, programed tapes, etc. In addition, a i^^ecent 
ial?«tion of ITV in sixteen urban centerstzo] shows that 
television utilization is less than 3% of actual classroom time. The 
data wear ti sL that except for a few wall planned, '"""vf ive and 
adeauatelv financed programs, the television (nedium has yet to h^ve 

f:lrr^^J"edS^a??onartecrnIloS fonc?;5ls 

farirfndTnej^rtS^ird^sJ-^^ 

ment and low-cost distribution of an adequate quantity 
can markedly affect utilization levels. We have not considered instruc- 
tional requirements for other, newer technologies such as computer- 
assisted instruction in this memorandum. 

In his study of the costs of educational media systems, SovereignC22] 
estimates that between 1,000 and 1,600 program hours are ^^^^uired for a 
ylarof Iducational use in regions which vary in size from school 

district to a region of approximately 10 million students. These cal 
tinnc are based uDon an assumed television use during 10% of the students 
artual Jlasrrol Estimates in this Section exclude higher education. 

Much larger estimates of progcamming requi rements are 
one follows the approach of Wagner who estimated that a minimum of 
50 000 hours of instructional television would be needed 
needs of a national system. The fundamental differences which account for 
the increase over Sovereign's estimates in Wagner s study are ) 
assumed that 1/3 of the average elementary school day is devoted to 
til evised instruction and 2) that a variety of teaching approaches will 
bl rlllired For example, in the illustrative calculation shown m 
Table^3, which follows Wagner's aPPi^oach, it is assum^^ ty 
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tracks and two pedagogical approaches will be required for grades 1-12 
to satisfy the nation's pedagogical needs. Thi^s >[]creases^the ^program 



requirements by a 
curriculum. 



factor of six over a one-track, one pedagogical approach 






